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SHORT-TERM MACROECONOMIC ADJUSTMENT 
PROCESS IN A DEVELOPING ECONOMY: 
THE TURKISH CASE, 1960-80 AND 1981-86* 

Turan EROL** 
In this paper short-run macroeconomic adjustment mechanisms in the 

Turkish economy have empirically been examined. The main research tool 
is the aggregate IS-LM model. The IS-LM model adopted presently was 
originally developed by Leff and Sato (1980) for a closed economy. This 
model was modified in two respects. First, it was opened by adding a trade 
balance equation. Second, in order to reflect the changes in economic policy 
after 1980, a somewhat different adjustment mechanism was taken into 
account. 

These modifications led to two alternative versions of the original 
IS-LM model. The first version relies more on quantitative factors and 
characterizes the situation before 1980. The second version, however, is 
specified in terms of more market-determined variables. This, for instance, 
resulted in a replacement of the supply of credit with the interest rate as 
adjustment variable. The first version covers the 1960-80 period and uses 
annual data, and the second version covers the 1980(III)-1986(1V) period and 
uses quarterly data. As the estimation technique, the instrumental variable 
method is used. 

1. INTRODUCTION 

This analysis can partly be considered as an application of the new 
emerging perspective in development economics, the short-run LDC 
macroeconomics, to Turkish economy. Since the 1970s short-term aspects of 
development economics have begun to receive particular attention as a result 
of the dissatisfaction with the conventional long-term growth models. In the 
long-term dominated analysis, re-adjustment rather than the stability, was the 
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primary focus. The question of what could happen if so called optimal policies are 
successfully implemented is frequently imposed, rather than what could happen if 
there are some non-responsive or unexpected reactions from the agents (Behrmam 
and Hanson, 1979). 

Given the importance of the short-run developments in achieving smoother 
growth paths, investigations into the short-term dynamics of developing economies 
have become necessary. In this connection, Leff and Sato (1980) made an 
attempt to test whether the short-term dynamics in these economies are in 
nature stabilizing or destabilizing. 

In the present paper the short-term dynamics and macroeconomic adjustments 
of the Turkish economy are tried to be empirically examined by adopting 
two alternative approaches. The first approach characterizes the behaviour of 
the economy during the 1960-80 period in which the goods and money markets 
were under close control. The second approach takes the effects of the liberalization 
attempts after 1980 into consideration and tries to capture the effects of market 
determined variables in macroeconomic adjustment mechanisms. 

The empirical study is based on the saving-investment analysis or IS 
(and LM) equilibrium in an open economy. It is assumed that the relationship 
between savings and investment can cast some light on the working of the 
economy as a whole. In this sense, saving-investment analysis shares the 
same relationships with general equilibrium analysis in the same way as the 
Marshallian supply and demand analysis do with partial equilibrium analysis 
(Evans, 1969). 

As already stated, alternative adjustment mechanisms are assumed for 
the periods before and after 1980. This distinction is embodied in investments 
and savings functions. Following the liberalizations in the financial and foreign 
exchange markets, interest and exchange rates became new adjusting variables 
after 1980. Especially interest rates are expected to assume greater roles in 
investment and saving decisions (Fry, 1978: 27-8). Under flexible interest 
rates, the effect of the real credit supply (which is the main adjusting variable 
when the interest rate is regulated) becomes indirect. In other words, rather 
than the supply of real credit, the availability of it becomes important. The 
determining factor now becomes money demand (or its arguments). For example, 
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a fall in the real deposit rates of interest is expected to reduce money demand 
and consequently, the saving rate, etc.. Fry (1980: 318-20) mentions two basic 
points to explain the close interactions between money demand, savings and 
investment functions in developing economies. First, domestic credit is the 
primary source asset backing the monetary liabilities of the banking system. 
Second, a large part of the savings is in the form of money holdings. In 
this framework the real supply of domestic credit is determined by the real 
demand for money and the reduced form equation for investment include 
the real deposit rate of interest. 

• J 

The trade balance is a component of the IS equilibrium in an open 
economy and provides an important adjustment channel. The role of this sector 
will vary according to the foreign trade and payments regimes. The more 
flexible these regimes, the more rapidly may disequilibrium in the domestic 
goods and money markets be eliminated through transactions in the external 
sector. In the present study it is assumed that the foreign exchange and capital 
markets, as well as the domestic financial market, were strictly controlled 
during the first period, 1960-80. As Alogoskoufis (1985) notes, it is only 
in such an open semi-industrialized economy that money stock, interest rate 
and exchange rate can largely be treated as exogenous. The observations that 
the exchange rate stayed relatively constant and quantitative restrictions were 
extensively used imply that the balance of payments was considered mainly 
as a tool of achieving some predetermined targets (e.g., high growth rate 
and price stability). Therefore, the exchange rate is not expected to lead to 
significant adjustment during the first period. 

2. EMPIRICAL ANALYSIS OF MACROECONOMIC ADJUSTMENT 
PROCESS 

The empirical analysis proceeds as follows. First, the estimable forms 
of the alternative versions of the modified Leff and Sato model are presented, 
along with the expected signs of the coefficients and other parameters (elasticities). 
Then the parameters are estimated by using the instrumental variable method. 
Finally, adjustment parameters for the individual variables are derived and 
interpreted. 
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2.1. Model Specification 

The periods before and after 1980 and therefore the respective empirical 
structures are distinguished by several characteristics. The existence of an 
underdeveloped and therefore quantity-cleared financial markets requires 
manipulating the domestic credit and money supply. As clearly noted in literature 
(e.g., Leff and Sato, 1980; Sato, 1979; van Wijnbergen, 1983; Yoo, 1977), 
a strong complementarity between investments and the volume of credits is 
expected under the financial repression. As the domestic interest rate is liberalized 
and allowed to find its equilibrium, the interest rate becomes an argument 
of investments function. 

Following the gradual financial deregulation, the interest rate is supposed 
to take over much of the adjustment role played by supply of credits during 
the second period. In this case, the supply of real credit is expected to influence 
investment only indirectly in the sense that government can affect the real 
money demand and hence supply of real credit by changing interest rates. 
In this way, the government can finally affect the ability of the banking 
sector in determining the supply of credit. The interest rate is included in 
both the investments and savings functions in order to test its role in the 
saving-investment adjustments. 

The present saving-investment analysis is based on specifying and estimating 
savings, investments and trade balance equations. The starting point of this 
kind of analysis is the ex post national income identity, Y = C+I+X-M, 
or alternatively, setting S=Y-C and B=M-X, 

I=S+B, . . . (1) 

where C, I are total consumption and gross capital investment, X and M are total 
exports and imports, respectively. In order to obtain an equilibrium, these functional 
equalities must be satisfied ex ante. This implies that the more effective the 
adjustment mechanism the smaller the ex ante difference, I-(S+B). 

In the first version of the model (representing the 1960-80 period), it 
is assumed that much of the adjustment is carried by changes in quantities, 
as suggested by Leff and Sato (1980). Market-determined variables are given 
greater role in the second version (characterizing the 1980(111)-1986(IV) period). 
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Accordingly, the saving equation (S) in the first version includes income 
change (dY), inflation (PO) and its first period lag (S-i). Investment equation 
(I) includes dY, PO and the volume of real credit (DRLB^.The trade equation 
(B) includes output, real exchange rate (e) and an index of import goods 
to the industrialized countries (IQWT). The estimable model for the first period 
(the first version) is in the following form: 

S = ao + ai dY + a2 PO + a3 S- i , . . . (2.1) 

I = bo + bi dY + b2 PO + b3 DRLB, . . . (2.2) 
• J 

B = no + m Y + n? e + n3 IQWT, . . . (2.3) 

The principal change in the second version is the replacement of the credit variable 
with the real interest rate (BRF) in the investments equation. The interest rate is 
also included in the saving equation of the second version. This shows that the 
interest rate is given a significant role in the macroeconomic adjustments during 
the second period. Although the trade balance equation keeps the same form, the 
role of the exchange rate differs remarkably in the two versions. That is, no 
significant parameter is expected for the exchange rate variable in the first version 
while the opposite is expected in the second version (see the coefficients m and n2 
in Table 1 in page 11). The model to be estimated for the second period is: 

S = go+g i dY + g2PO + g3BRF + g4S-i, . . . (3 .1) 

I = ko + ki dY + k2 PO + k3 BRF + k4 I-i, . . . (3.2) 

B = mo + mi Y + m2 e + m3 IQWT, . . . (3.3) 

It should be immediately noted that changes in the variables (represented by (d)) 
are calculated as the differences between the first period and the fourth period values 
in the second model where the quarterly data is used. 

Inclusion of the lagged dependent variables on the right side has an 
empirical concern. It is to avoid the possibility of explosion in the parameters 
that may be caused by some unspecified factors (Fry, 1980:540). It is also 
an analytical requirement when the adjustment in the dependent variable takes 
longer than one period. In this circumstance the lagged dependent variable 
cannot be neglected (de Melo and others, 1980: 559). Another point concerns 
the identification problem especially in the second version. Since the investment 
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and savings functions include mostly the same variables in this version, the 
lagged variables help to avoid the identification problem. 

Regarding the signs of the coefficients the followings are expected. 
In system (2): 

ai>0, a3>0, a2? bi>0, b3>0, b2 ? ni>0, n2<0, n3<0. 

In system (3): 

gi>0, g3>0, g2, g4 ? ki>0, k3<0, k2 ? mi>0, m2<0, m3<0. 

The ambiguity of a2 (and g2) may be explained in the following way: 
On the one hand, the effect of inflation on private and public sectors may 
differ . For instance, when inflation rises there may be reductions in private 
savings due to expected losses in the yield on monetary assets. This is especially 
the case at times of an accelerating inflation. Savings themselves being largely 
in the form of monetary holdings and lags in interest rates adjustment may 
increase the expected losses and therefore reduce savings. Similarly, accelerating 
inflation may worsen the government budget balance by causing losses in 
the real tax revenues. This will lead to a reduction in public savings. 

On the other hand, there is the distributive effect of inflation on savings. 
As known, inflation affects income categories in different ways and consequently 
alters income distribution among these groups that have different marginal 
propensities to save. If the price increases change income distribution in favour 
of the group that have higher marginal propensity to save they can lead 
to higher savings, or vice versa (Leff and Sato, 1982: 171-72). 

The positive coefficient for the income variable reflects the accelerator 
effect and increasing expectations of entrepreneurs from capital investments. 
Increasing income may be perceived as higher demand for goods and this 
initiates producers to undertake new investment plans. A positive sign for 
the coefficient on inflation may also be expected due to the possibility of 
higher profits. Coefficients in the trade balance equation have the standard 
interpretation and are not discussed here. 

Given the above prior expectations, the IS equilibrium is obtained by 
substituting each system into the ex post investment-saving identity, I=S+B, 
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and solving for the endogenous variables PO, dY and BRF (for the second 
version). The IS equilibrium for the first version looks like 

[bi-(ai+m)] dY + [b2-(a2+b3(RLB-i)+n2(v)]PO+b3(DLB/P-i) + n2 (v)= 

n3 (IQWT)+niY-i+(ao-no -bo) + a3 S-i . . . (4) 

where v = [(1/r). (P-i/Pw)] Pw and r denote the world price index and ($/TL) rate, 
respectively. Under flexible prices and output, stability of the equilibrium requires 
savings and the trade balance to be more responsive to changes in these variables 
than the investments.3 

·'. J 

The IS equil ibrium for system (3) is 

[ki-(gi+mi)] dY + [k2-(k2-g2((g3-k3). (P-i/P)+m2(v))] PO 

+ [(k3 - g3). (P-i / P ) ] BRF - m2 (v) = 
go + mo-ko+ m3 (IQWT) + mi Y-i + g4 S-i + k4I-i . . . (5) 

In order to determine equilibrium values of the endogenous variables a money 
market equilibrium is needed. Since the money market is not explicitly considered, 
it is only assumed that values of the endogenous variables determined in the goods 
market are consistent with the values from the money market. A further assumption 
is that the LM curve intersects the IS curve from below. 

2.2. Estimation 

In this section individual equations are estimated to obtain parameters 
of the IS loci and test the stability of the goods market equilibrium.4 The 
sample observations include the 1960-80 and 1980 (III)-1986 (IV) periods5 

for the first and second versions, respectively. As the estimation technique 
the instrumental variable method is used. The main justification for the choice 
of this method is its effectiveness in the simultaneous-equations estimation. 

In the estimation of the savings and investment functions, Leff and 
Sato (1975: 1218-9) take attention to two points. These are the bias and 
identification problems. The bias problem is a consequence of the simultaneity 
between savings and investments. Savings and investments are connected by 
the relation S=I-B. From this saving-investment identity it is evident that 
any change in one of these components will affect the others. Therefore it 
is necessary to consider the simultaneous determination of S and I in order 
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to avoid the bias in the parameter estimates of these functions. Similar 
simultaneous-equation bias was first realized in the early estimates of consumption 
function. 

The identification problem directly relates to the parameters estimated. 
It sometimes becomes difficult to determine whether the estimated coefficients 
in the savings function are the structural parameters of a savings function 
or that they relate to investment or mixed functions. This is, for instance, 
because the demand and supply conditions jointly determine the level of savings 
and investments. 

One of practical implications of these interdependencies concerns the 
treatment of variables in the estimation procedure. Simultaneity between savings 
and investments and feedbacks from these dependent variables on the regressors 
require some variables be treated as endogenous and excluded from the instrument 
list. The feedbacks from the saving and investment on output and price level 
are two examples. Consequently, changes in price level and output are treated 
as endogenous and excluded from the instrument list. Finally, possible interrelations 
between explanatory variables and between the former ones and some outside 
variables must also be mentioned. This kind of relationship can be observed 
between the real credit and inflation, requiring the exclusion of the former 
from the instrument list. 

S, I, dY, PO, Y, DRLB (change in real credit) and B are treated as endogenous 
every time in the instrumental variable estimation. In addition, some variables are 
assumed to be endogenous in individual equations. Following Fisher (1965: 
247-61), instrument variables are required to have two basic properties. First, they 
should be uncorrected in the probability limit with the disturbance from that 
equation. Second, they should closely influence the variables that appear in that 
equation and should influence other predetermined variables independently. These 
properties in general guarantee that the instruments chosen can be treated as 
predetermined variables. In particular, the first property (uncorrelated 
disturbances) avoids the inconsistency of estimates while the second reduces 
variances. 
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The net impact is -0.096+0.091= -0.005: the inflation rate in general played a 
stabilizing role during the 1960-79 period. 

Adjustment effects in the second version; 

1) esT,dY= 0 .082+0 .129 > ei,dY = 0.051: more responsive savings, 
or alternatively, 

esT,dY= -0.138+0.082 < ei,dY = 0.051: more responsive investment. 

The main cause of this contradiction are the different signs of the coefficients 
on the income variable in the trade balance. Estimation with the Yt term in the trade 
balance yields a negative coefficient (inconsistent with the prior expectation) while 
the lagged term Yt-i yields a positive sign. If the original specification is preferred 
the change in output in the second period acts as a destabilizer. 

2) e s T , P O = (0.268-0.066)= 0.202 < 0.448 = 0.10-(-0.348)= e i ,Po : investment is 
more responsive to inflation and therefore the net impact is destabilizing. Indirect 
positive effect from the trade balance is the main factor behind this result. 

3) es,BRF = 0.120 > -0.038= ei, BRF : more responsive savings to the interest rate 
and therefore a stabilizing net impact from the interest rate. 

3. CONCLUSIONS 

In each alternative empirical approach parameters of the investment functions 
are found to be relatively stable. More openly, estimated coefficients and 
computed elasticities do not change very much between the two versions 
that adopt somewhat different specification and use different sample periods 
and data. This is especially true if the signs rather than the magnitudes are 
considered. In both periods, a positive relationship is observed between investment 
and inflation and the change in income as well. However, controversial relationships 
between savings and inflation are observed in the alternative versions. Disregarding 
the small differences in magnitudes due to some possible inefficiencies in 
the est imation, one may be satisfied with the observed signs in order to 
reach this conclusion. In fact, while there are some small changes in magnitudes 
of the estimated coefficients, a permanent negative relation is found between 
the total savings and inflation in the first period. In contrast, a significant 
positive correlation is observed in the second period. 
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The relationship between the output and the trade deficit also differs 
in each period. While a stable positive coefficient is obtained on the income 
variable in the first period, a negative coefficient is obtained in the second 
period. 

As a result, parameters in the first version of the model produce a relatively 
stable macroeconomic adjustment. This, to some extent, is consistent with 
the actual situation prevailing during the 1960-80 period. 

The computed elasticities for the variables in the trade balance tend to 
be large in both approaches. Moreover, as in the cases of inflation and output 
in the second version, the parameters from the trade balance sometimes become 
the major determinant of the (in)stability. 

An equally interesting observation is about the indirect negative effect 
of inflation on total savings. In both versions, high negative values of eB,dY.PO 
and esjpo.e reflect the strong indirect impact of inflation on the deterioration 
of the trade balance and hence, on the total savings. 

The findings from the second version seem to be consistent with the 
continuing need of monetary stabilization and devaluation. As the computed 
elasticities for the income and inflation variables suggest, the destabilizing 
impact of inflation on the total savings via the erosion in the real rate of 
interest and the exchange rate especially requires higher nominal rates. Moreover, 
large negative values of the indirect elasticities of the foreign saving with 
respect to inflation imply that it may not be possible to avoid the destabilizing 
impact of inflation by adopting higher exchange rate policy. This is because, 
the higher the rate of inflation, the greater is its indirect negative effect on 
the total savings. The same argument also holds with respect to the indirect 
negative impact of inflation on the interest rate and consequently on the 
stability of saving-investment equilibrium. 

As for the adjustment role of output, the relevant elasticity eB,dY from 
the trade balance seems to be dominating. It tends to insert a significant 
destabilizing effect on the saving-investment equilibrium. 


